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Abstract 

The purpose of the present study was to investigate the association between admission clinical characteristics 
and outcomes at discharge among acute ischemic stroke patients in the Chinese population. A total of 2,673 pa- 
tients with acute ischemic stroke were included in the present study. The clinical characteristics at admission and 
other study variables were collected for all patients. The study outcome was defined as neurological deficiency 
(National Institute of Health Stroke Scale score ^ 10) at discharge or in-hospital death. Compared with the sub- 
jects without neurological deficiency at discharge or in-hospital death, the subjects with neurological deficiency at 
discharge or in-hospital death had a significantly higher prevalence of hyperglycemia or history of atrial fibrillation 
at admission. Age 80 years, hyperglycemia, hypertension, and history of atrial fibrillation were significantly 
associated with neurological deficiency at discharge or in-hospital death after adjustment for other variables. It 
is concluded that old age ( ^ 80 years), hyperglycemia, hypertension and history of atrial fibrillation are sig- 
nificantly associated with neurological deficiency at discharge or in-hospital death among patients with acute 
ischemic stroke. 
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INTRODUCTION 

Stroke has become one of the major causes of death 
and disability all over the world 111 . According to the 
data reported, the prevalence of stroke was 2.9% dur- 
ing 2003-2006 in the USA, and increased to 3.9% in 
2008 [2] . It was estimated that the total number of stroke 
patients was 7 million in China in 2004™. In the past 
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few years in China, the number of stroke patients has 
risen following rapid economic growth, an increase in 
life expectancy, and changes in lifestyle [3 ' 4] . The bur- 
den of stroke is particularly high in China. A large- 
sample prospective cohort study in China indicated 
that cerebrovascular disease accounted for 21.3% of 
all causes of death, and ranked as the second lead- 
ing cause of death in men and the third leading cause 
of death in women 151 . The Sino-MONICA-Beijing 
Project suggested that there was a significant increase 
in incidence of ischemic stroke, which is an impor- 
tant feature of epidemiological transition of stroke in 
China 161 . A cross-sectional study by Zhang et al. m with 
16,031 subjects who had strokes in China showed that 
the proportion of ischemic stroke was higher than that 
of any other stroke subtypes. 
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Clarifying the relationship between admission clin- 
ical characteristics and outcomes at discharge will be 
helpful for treatment and improvement of life quality 
and recovery among acute ischemic stroke patients. 
However, there is little knowledge on this relation- 
ship in the Chinese population till now. We examined 
the impact of admission clinical characteristics on 
the outcomes at discharge among patients with acute 
ischemic stroke. 

MATERIALS AND METHODS 

Subjects 

A total of 2,868 acute ischemic stroke patients were 
recruited from four hospitals in three cities of Taian, 
Weifang and Zibo in Shandong Province, China. The 
stroke patients who were not hospitalized and died 
outside hospitals were not included in our study. All 
participants with a clinical diagnosis of acute ischemic 
stroke were admitted to the four hospitals from January 
1, 2006 to December 31, 2008. Acute ischemic stroke 
was confirmed by computed tomography (CT) scan or 
magnetic resonance imaging (MRI). A team of inves- 
tigators including neurologists reviewed all data about 
the selected patients. One hundred ninety-five patients 
were excluded from the present study because of miss- 
ing related data. A total of 2,673 remaining subjects 
were included in this analysis. This study was approved 
by the Ethics Committee of School of Radiation Medi- 
cine and Public Health of Soochow University. 

Data collection 

The data on demographic characteristics, lifestyle 
risk factors, medical history, family history of diseases, 
blood pressure, clinical laboratory tests and complica- 
tions during acute phase, and the data on in-hospital 
death and National Institutes of Health Stroke Scale 
(NIHSS) score at discharge were obtained from medi- 
cal records. Cigarette smokers were defined as hav- 
ing smoked at least one cigarette per d for 12 months 
or more. The amount and type of alcohol consumed 
during the past year was collected. Alcohol consump- 
tion was defined as consuming one or more alcoholic 
drinks per d during the last year. Blood pressure (BP) 
was measured in the first 30 min after admission while 
the study participants were in the supine position us- 
ing a standard mercury sphygmomanometer according 
to a standard protocol 181 . The first and fifth Korotkoff 
sounds were recorded as the systolic blood pressure 
(SBP) and diastolic blood pressure (DBP), respec- 
tively. The definition of hypertension at admission was 
SBP of 140 mmHg and/or DBP of 90 mmHg [9] . 



Plasma glucose was measured using a modified 
hexokinase enzymatic method. Hyperglycemia was 
defined as fasting plasma glucose (FPG) of ^6.1 
mmol/L [1()1 . Total cholesterol (TC), high-density lipo- 
protein cholesterol (HDL-C), and triglycerides (TG) 
were analyzed enzymatically on a Beckman Synchron 
CX5 Delta Clinical System (Beckman Coulter, Inc., 
Fullerton, CA, USA) using commercial reagents' 111 . 
Low-density lipoprotein cholesterol (LDL-C) lev- 
els were calculated by using Friedewald equation 1121 . 
Subjects with any one of the following indexes were 
considered to have dyslipidemia: high TC (TC ^ 5.18 
mmol/L), high TG (TG ^ 1.7 mmol/L), high LDL-C 
(LDL-C 3.37 mmol/L), low HDL-C (HDL-C < 
1.04 mmol/L) 1131 . Plasma glucose and lipidogram were 
measured in the first 24 h after admission on an empty 
stomach. If a patient died in the hospital, a study staff 
recorded the death on the event form and obtained 
the death certificate. If a patient survived the acute 
ischemic stroke, the study neurologists conducted a 
comprehensive clinical evaluation using NIHSS at 
discharge. The study outcome was defined as neuro- 
logical deficiency (NIHSS ^ 10) [14] at discharge or m- 
hospital death. 

Statistical analysis 

Patients were divided into two groups, one with 
study outcome and the other without study out- 
come 115 " 171 . The demographic characteristics and 
clinical characteristics of the subjects in the two 
groups were described in the following ways. Age- 
specific rates were analyzed by age groups ( ^=49, 
50 to 64, 65 to 79, 80 years). The mean and 
standard deviation were used to describe continu- 
ous variables while proportion was used to de- 
scribe categorical variables on admission. Student 
r-test was used to compare the differences of means 
among groups, while x 2 ~test was used for testing 
the differences of proportions. Logistic regression 
models were used to evaluate the odds ratio (OR) 
of the study outcomes related to sex, age, cigarette 
smoking, alcohol drinking, dyslipidemia, hyper- 
glycemia, hypertension, history of hypertension, 
history of coronary heart disease, history of atrial 
fibrillation, history of rheumatic heart disease, and 
history of cardio-cerebrovascular diseases and then 
all of the variables were adjusted among each other. 
All P-values (2-sided test) < 0.05 were considered 
statistically significant. The database was estab- 
lished using the EpiData package, and the statistical 
software SPSS version 16.0 (SPSS Inc., Chicago, 
IL, USA) was used for all statistical analyses. 
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RESULTS 

Unadjusted ORs and 95% confidence intervals (95% 
CIs) of the study outcomes with baseline character- 
istics on admission among the subjects are shown in 
Table 1. There were 2,468 subjects (92.3%) without 
study outcomes and 205 subjects (7.7%) with study 
outcomes (186 patients with NIHSS ^ 10 at discharge 
and 19 in-hospital deaths) in 2,673 ischemic stroke 
participants. The study outcome group tended to have 
a higher prevalence of hyperglycemia, history of atrial 
fibrillation, and history of rheumatic heart disease 
compared with the group without study outcome (all P 
values < 0.05). The study outcome group also tended 
to have a higher rate of high LDL-C in comparison to 
those without study outcomes, but no significant dif- 
ference was observed between the two groups (P = 
0.055). There were no statistically significant differ- 
ences in gender, cigarette smoking, alcohol drinking, 
high TC, high TG, low HDL-C, hypertension, history 
of hypertension, history of coronary heart disease, 
and family history of cardio-cerebrovascular disease 
between the two groups (all P values > 0.05). Single- 
factor logistic regression models showed that the ORs 
of the study outcomes in the subjects aged 50-64 and 
S' 80 years were 1.935 and 2.467, respectively (both 
P values < 0.05), compared with those aged < 49 
years. The study outcome was significantly associated 



with hyperglycemia, history of atrial fibrillation and 
history of rheumatic heart disease, with ORs of 2.797, 
3.807 and 3.376, respectively (all P values < 0.05). 

Table 2 presents the multivariate adjusted ORs and 
95% CIs of the study outcomes related to admission 
clinical characteristics. After adjustment for all other 
variables, the OR of the study outcome for age ^ 80 
years was 2.941 compared to those age < 49 years; the 
association of the study outcome with hyperglycemia 
and history of atrial fibrillation was still significant (all 
P values < 0.05); however, it was not significant for 
history of rheumatic heart disease (P > 0.05). The OR 
of the study outcome for hypertension was significant 
after adjustment for all other variables (P < 0.05). Ei- 
ther in unadjusted or in multivariate adjusted models, 
the ORs (1.462 andl.655, respectively) of the study 
outcome with high LDL-C were, although not statisti- 
cally significant, in the expected direction. 

DISCUSSION 

Our study indicated that old age (age =S 80 years), 
hyperglycemia, hypertension, and history of atrial 
fibrillation were significantly associated with neu- 
rological deficiency at discharge or in-hospital death 
among acute ischemic stroke patients, and the asso- 
ciation of the study outcome with high LDL-C was in 
the expected direction but not significant. 

Fonarow et al. 1181 reported that older patients with 



Table 2 Multivariate adjusted odds ratio and 95% confidence intervals of study outcome with baseline charac- 
teristics upon admission in patients with acute ischemic stroke 



Variables Adjusted* OR 95% CI P-value 



Men 


1.161 


(0.730, 1.866) 


0.518 


Age (year) 








0-49 


1.000 






50-64 


1.146 


(0.546, 2.405) 


0.718 


65-79 


1.268 


(0.608, 2.646) 


0.526 


>80 


2.914 


(1.225, 6.932) 


0.016 


Cigarette smoking 


1.420 


(0.761, 2.650) 


0.270 


Alcohol drinking 


0.947 


(0.499, 1.800) 


0.869 


High TC 


0.700 


(0.392, 1.250) 


0.228 


High TG 


0.820 


(0.508, 1.324) 


0.417 


Low HDL-C 


0.740 


(0.451, 1.215) 


0.234 


High LDL-C 


1.655 


(0.941, 2.910) 


0.080 


Hyperglycemia 


2.820 


(1.877, 4.236) 


< 0.001 


Hypertension 


1.724 


(1.043, 2.849) 


0.034 


History of hypertension 


0.953 


(0.621, 1.461) 


0.825 


History of coronary heart disease 


0.767 


(0.429, 1.371) 


0.371 


History of auricular fibrillation 


3.156 


(1.477, 6.746) 


0.003 


History of rheumatic heart disease 


0.499 


(0.056, 4.456) 


0.533 


Family history of cardio-cerebrovascular disease 


0.913 


(0.489, 1.706) 


0.775 



adjusted each other among all the variables. TC: total cholesterol; HDL-C: high density lipoprotein cholesterol; TG: triglycerides LDL-C: low density 



lipoprotein cholesterol. 
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ischemic stroke had higher in-hospital mortality than 
younger patients. Other studies found that advanced 
age ( ^ 80 years) was associated with poor short-term 
outcome 119 " 211 . Consistent with previous reports' 18 " 211 , in 
both univariate logistic regression and multivariate lo- 
gistic regression analysis, very old subjects (age ^ 80 
years) in our study had a significant higher incidence 
of the study outcome than the younger patients ( ^ 49 
years). 

Our findings indicated that hyperglycemia was as- 
sociated with study outcome in both unadjusted and 
multivariate adjusted analysis. Compared with those 
without study outcomes, subjects with study outcomes 
had a significantly higher prevalence of hyperglyc- 
emia. Logistic regression models showed that after 
adjustment for other variables, the risk of study out- 
come in subjects with hyperglycemia at admission was 
2.82 times more than those without hyperglycemia. A 
retrospective study based on 445 stroke patients with- 
out a history of diabetes mellitus indicated that blood 
glucose increase after the onset of acute stroke was 
related to the severity of the stroke 1221 . Some previous 
studies also showed that hyperglycemia was related 
to a poor outcome of acute ischemic stroke 123 " 251 . Wil- 
liams et a/. 1231 thought that admission hyperglycemia 
was associated with short- and long-term mortality 
among patients with acute ischemic stroke. The rela- 
tionship between hyperglycemia and severity of acute 
ischemic stroke can be explained by increased lactate 
production in the ischemic region, and the production 
generates hydrogen ions and deranges the intracellular 
pH homeostasis, which may seriously affect some re- 
actions and enzyme systems, the integrity of which is 
necessary for cellular viability 126 " 291 . 

Some, but not all, previous studies suggested that 
hypertension at admission was associated with poor 
outcome among acute ischemic stroke patients 1 ' 30 " 341 . 
Vemmos et aZ. [30] reported that there was a U-shaped 
relationship between admission blood pressure and 
mortality in patients with acute ischemic stroke, in- 
dicating that acute ischemic stroke patients with ex- 
tremely high and low admission blood pressure values 
had a higher early and late mortality. Leonardi-Bee 
et a/. 1311 also indicated that there was a U-shaped re- 
lationship between baseline blood pressure and poor 
outcome of ischemic stroke. It was also suggested that 
higher blood pressures were associated with a sig- 
nificantly increased risk of recurrent ischemic stroke 
within 14 d among ischemic stroke patients. However, 
some other studies did not reveal a significant asso- 
ciation between admission blood pressure and case- 
fatality rate among acute ischemic stroke patients 132 " 341 . 
Our present study supported the notion that hyperten- 



sion at admission was related to neurological defi- 
ciency at discharge or in-hospital death among acute 
ischemic stroke subjects. 

In addition, our study showed a strong relationship 
between history of atrial fibrillation and study out- 
come. Compared with those without a history of atrial 
fibrillation, subjects with a history of atrial fibrillation 
had more than three-fold increase in the risk of study 
outcome after adjustment for other variables. There 
were some studies reporting the relationship between 
atrial fibrillation and poor outcome of stroke 130 " 391 ; all 
these reports consistently suggested that a history of 
atrial fibrillation was a risk factor for a poor outcome 
of stroke. It has been reported that acute stroke pa- 
tients with atrial fibrillation are generally more seri- 
ous and have poorer outcome than patients without 
atrial fibrillation 1 ' 38 ' 391 . In addition, our findings also 
showed that the OR (1.462) of study outcome with 
high LDL-C was in the expected direction, although 
not statistically significant. Zeljkovic et al. m reported 
that increased small dense LDL particles were associ- 
ated with short-term mortality among acute ischemic 
stroke patients. 

In summary, our findings suggest that treatment 
aimed at reducing plasma glucose and blood pres- 
sure in patients with hyperglycemia and hypertension, 
reducing the severity of atrial fibrillation, or lowering 
the level of LDL-C among acute ischemic stroke pa- 
tients should be emphasized to reduce the risk of neu- 
rological deficiency or in-hospital death among acute 
ischemic stroke patients. 

References 

[1] Wei G, Ji X, Bai H, Ding Y. Stroke research in China. 
Neurol Res 2006; 28: 11-5. 

[2] WRITING GROUP MEMBERS, Lloyd-Jones D, Adams 
RJ, Brown TM, Carnethon M, Dai S, et al. Heart dis- 
ease and stroke statistics — 2010 update: a report from 
the American Heart Association. Circulation 2010; 121: 
e46-e215. 

[3] Liu M, Wu B, Wang WZ, Lee LM, Zhang SH, Kong LZ. 
Stroke in China: epidemiology, prevention, and man- 
agement strategies. Lancet Neurol 2007; 6: 456-64. 

[4] Feigin VL, Lawes CM, Bennett DA, Anderson CS. Stroke 
epidemiology: a review of population-based studies of 
incidence, prevalence, and case-fatality in the late 20th 
century. Lancet Neurol 2003; 2: 43-53. 

[5] He J, Gu D, Wu X, Reynolds K, Duan X, Yao C, et al. 
Major causes of death among men and women in China. 
N Engl J Med 2005; 353: 1124-34. 

[6] Zhao D, Liu J, Wang W, Zeng Z, Cheng J, Liu J, et al. 
Epidemiological transition of stroke in China: twenty- 
one-year observational study from the Sino-MONICA- 
Beijing Project. Stroke 2008; 39: 1668-74. 



Admission characteristics and stroke outcome 



157 



[7] Zhang LF, Yang J, Hong Z, Yuan GG, Zhou BF, Zhao 
LC, et al. Proportion of different subtypes of stroke in 
China. Stroke 2003; 34: 2091-6. 

[8] Perloff D, Grim C, Flack J, Frohlich ED, Hill M, Mc- 
Donald M, et al. Human blood pressure determination 
by sphygmomanometry. Circulation 1993; 88: 2460-70. 

[9] The National Committee on Prevention and Treatment of 
Hypertension in China, editor. Guidelines on Prevention 
and Management of Hypertension in China (revised edi- 
tion 2005. Beijing: People's Medical Publishing House 
(in Chinese). 2005. 

[10] Alberti K, Zimmet P. Definition, diagnosis and classifi- 
cation of diabetes mellitus and its complications. Part 1: 
diagnosis and classification of diabetes mellitus provi- 
sional report of a WHO consultation. Diabet Med 1998; 
15: 539-53. 

[11] Allain CC, Poon LS, Chan CS, Richmond W, Fu PC. 
Enzymatic determination of total serum cholesterol. Clin 
Chem 1974; 20: 470-5. 

[12] Friedewald WT, Levy RI, Fredrickson DS. Estimation of 
the concentration of low-density lipoprotein cholesterol 
in plasma, without use of the preparative ultracentrifuge. 
Clin Chem 1972; 18: 499-502. 

[13] Joint Committee for Developing Chinese Guidelines on 
Prevention and Treatment of Dyslipidemia in Adults. 
Chinese guidelines on prevention and treatment of dys- 
lipidemia in adults. Chin J Cardiol (in Chinese) 2007; 5: 
390-419. 

[14] Bhattacharya P, Khanal D, Madhavan R, Chaturvedi S. 
Why do ischemic stroke and transient ischemic attack 
patients get readmitted? J Neurol Sci 2011; 307: 50-4. 

[15] Khatri P, Hill MD, Palesch YY, Spilker J, Jauch EC, 
Carrozzella JA, et al. Methodology of the Interventional 
Management of Stroke III Trial, bit J Stroke 2008; 5: 
130-7. 

[16] Albers GW, Clark WM, Madden KP, Hamilton SA. AT- 
LANTIS Trial: results for patients treated within 3 hours 
of stroke onset. Alteplase Thrombolysis for Acute Non- 
interventional Therapy in Ischemic Stroke. Stroke 2002; 
33: 493-5. 

[17] Schaller B. Ischemic preconditioning as induction of 
ischemic tolerance after transient ischemic attacks in 
human brain: its clinical relevance. Neurosci Lett 2005; 
377: 206-11. 

[18] Fonarow GC, Reeves MJ, Zhao X, Olson DM, Smith EE, 
Saver JL, et al. Age-related differences in characteristics, 
performance measures, treatment trends, and outcomes 
in patients with ischemic stroke. Circulation 2010; 121: 
879-91. 

[19] Di Carlo A, Lamassa M, Pracucci G, Basile AM, Tre- 
foloni G, Vanni P, et al. Stroke in the very old: clinical 
presentation and determinants of 3-month functional 
outcome: A European perspective. European BIOMED 
Study of Stroke Care Group. Stroke 1999; 30: 2313-9. 

[20] Altieri M. SPASE-I: a multicenter observational study on 
pharmacological treatment of acute stroke in the elderly. 
The Italian study of Pharmacological Treatment of Acute 



Stroke in the Elderly Group. Neurol Sci 2002; 23: 23-8. 
[21] Saposnik G, Cote R, Phillips S, Gubitz G, Bayer N, 
Minuk J, et al. Stroke outcome in those over 80: a mul- 
ticenter cohort study across Canda. Stroke 2008; 39: 
2310-7. 

[22] Christensen H, Boysen G. Blood glucose increases early 
after stroke onset: a study on serial measurements of 
blood glucose in acute stroke. Eur J Neurol 2002; 9: 
297-301. 

[23] Williams LS, Rotich J, Qi R, Fineberg N, Espay A, Bruno 
A, et al. Effects of admission hyperglycemia on mortal- 
ity and costs in acute ischemic stroke. Neurology 2002; 
59: 67-71. 

[24] Stead LG, Gilmore RM, Bellolio MF, Mishra S, Bhagra 
A, Vaidyanathan L, et al. Hyperglycemia as an inde- 
pendent predictor of worse outcome in non-diabetic 
patients presenting with acute ischemic stroke. Neurocrit 
Care 2009; 10: 181-6. 

[25] Fuentes B, Ortega-Casarrubios MA, Sanjose B, Castillo J, 
Leira R, Serena J, et al. Persistent hyperglycemia >155 
mg/dL in acute ischemic stroke patients: how well are 
we correcting it?: implications for outcome. Stroke 2010; 
41: 2362-5. 

[26] Parsons MW, Barber A, Desmond PM, Baird TA, Darby 
DG, Byrnes G, et al. Acute hyperglycemia adversely af- 
fects stroke outcome: a magnetic resonance imaging and 
spectroscopy study. Ann Neurol 2002; 52: 20-8. 

[27] Lindsberg PJ, Roine RO. Hyperglycemia in acute stroke. 
Stroke 2004; 35: 363-4. 

[28] Rehncrona S, Rosen I, Siesjo BK. Brain lactic acidosis 
and ischemic cell damage: 1. Biochemistry and neuro- 
physiology. J Cereb Blood Flow Metab 1981; 1: 297- 
311. 

[29] Pulsinelli WA, Waldman S, Rawlinson D, Plum F. Mod- 
erate hyperglycemia augments ischemic brain damage: 
a neuropathologic study in the rat. Neurology 1982; 32: 
1239-46. 

[30] Vemmos KN, Tsivgoulis G, Spengos K, Zakopoulos N, 
Synetos A, Manios E, et al. U-shaped relationship be- 
tween mortality and admission blood pressure in patients 
with acute stroke. J Intern Med 2004; 255: 257-65. 

[31] Leonardi-Bee J, Bath PM, Phillips SJ, Sandercock PA, 
1ST Collaborative Group. Blood pressure and clinical 
outcomes in the International Stroke Trial. Stroke 2002; 
33: 1315-20. 

[32] Aslanyan S, Fazekas F, Weir CJ, Horner S, Lees KR, 
GAIN International Steering Committee and Investiga- 
tors. Effect of blood pressure during the acute period of 
ischemic stroke on stroke outcome: a tertiary analysis of 
the GAIN International Trial. Stroke 2003; 34: 2420-5. 

[33] Carlberg B, Asplund K, Hagg E. The prognostic value of 
admission blood pressure in patients with acute stroke. 
Stroke 1993; 24: 1372-5. 

[34] Willmot M, Leonardi-Bee J, Bath PM. High blood pres- 
sure in acute stroke and subsequent outcome: a system- 
atic review. Hypertension 2004; 43: 18-24. 

[35] Sandercock P, Bamford J, Dennis M, Burn J, Slattery J, 



158 



Gao X et al. / Journal of Biomedical Research, 2012, 26(3): 152-158 



Jones L, et al. Atrial fibrillation and stroke: prevalence 
in different types of stroke and influence on early and 
long term prognosis (Oxfordshire community stroke 
project). BMJ 1992; 305: 1460-5. 

[36] Saxena R, Lewis S, Berge E, Sandercock PA, Koudstaal 
PJ. Risk of early death and recurrent stroke and effect of 
heparin in 3169 patients with acute ischemic stroke and 
atrial fibrillation in the International Stroke Trial. Stroke 
2001; 32: 2333-7. 

[37] Marini C, De Santis F, Sacco S, Russo T, Olivieri L, 
Totaro R, et al. Contribution of atrial fibrillation to in- 
cidence and outcome of ischemic stroke: results from a 



population-based study. Stroke 2005; 36: 1115-9. 

[38] Dulli DA, Stanko H, Levine RL. Atrial fibrillation is as- 
sociated with sever acute ischemic stroke. Neuroepide- 
miology 2003; 22: 118-23. 

[39] J0rgensen HS, Nakayama H, Reith J, Raaschou HO, 
Olsen TS. Acute stroke with atrial fibrillation. The Co- 
penhagen Stroke Study. Stroke 1996; 27: 1765-9. 

[40] Zeljkovic A, Vekic J, Spasojevic-Kalimanovska V, Jelic- 
Ivanovic Z, Bogavac-Stanojevic N, Gulan B, et al. LDL 
and HDL subclasses in acute ischemic stroke: prediction 
of risk and short-term mortality. Atherosclerosis 2010; 
210: 548-54. 



CLINICAL TRIAL REGISTRATION 

The Journal requires investigators to register their clinical trials 
in a public trials registry for publication of reports of clinical trials 
in the Journal. Information on requirements and acceptable registries 
is available at www.icmje.org/faq_clinical.html. 



